10 223 from soil. Root biomass was dried at 65°C for 48 hours before weighing and calculating root 224 biomass per soil volume (mg root cm -3 soil ).
225 226 δ 13 C analysis and isotope calculations 227 Shoot samples per species and experimental unit from both harvests and root samples per 228 depth increment were analysed with an isotope ratio mass-spectrometer (Delta C prototype 229 Finnigan MAT, Bremen, Germany). Our calculation to determine 13 C enrichment and 13 C 230 excess after the labelling period (July) in relation to the background values before the 231 labelling were based on values of δ 13 C, which express the ratios of 13 C/ 12 C in the sample 232 (R sample ) over the 13 C/ 12 C ratio of a standard R standard (V-PDB for carbon = 0.0111802) in ‰, 233 δ 13 C (‰) = (R sample /R standard -1) × 1000 (Eqn 1).
234 Background values for shoot-level data were taken from species-specific shoot δ 13 C measured 235 for each unit from the harvest in April before the labelling. Because background values for 236 roots were not available, the proportion of each species in the aboveground biomass of the 237 final harvest in July and the respective shoot δ 13 C background values were used to derive 238 biomass-weighted δ 13 C values for each unit. To account for the modification of the isotopic 239 signature of different plant organs through post-photosynthetic fractionation, which has been 240 reported to result in a general 13 C enrichment of roots compared to shoots (~0.96 ‰ according 241 to meta-analysis across 88 studies; [33]), we assumed an offset of 1 ‰ to the biomass-242 weighted community-level δ 13 C values to obtain background values for the roots. 250 The 13 C abundance (µg g dw -1 ) was obtained as 275 see S1 Table for species identities) . Samples were shock-frozen in liquid nitrogen and stored 276 at -80°C in a freezer until vacuum freeze-drying.
277 A detailed description of the extraction and measurement methods for non-structural 278 carbohydrates (NSC) is provided in the S1 Methods. Briefly, total water soluble sugars were 279 extracted from freeze-dried and finely milled plant material using a hot water extraction 317 398 legumes had higher 13 C abundances per unit dry mass than species of the non-legumes 399 functional groups, especially grasses and small herbs, while differences between tall herbs 400 and legumes were statistically not significant (Fig 3) . Species-level 13 C abundances were 401 positively related with N Leaf ( 2 = 14.40, P < 0.001), g s ( 2 = 5.75, P = 0.016), LeafG ( 2 = 402 5.48, P = 0.019) and H Shoot ( 2 = 7.05, P = 0.008) (S1 Fig) 419 420 13 C abundances in non-structural carbohydrates 421 The 13 C abundance in NSC per unit dry mass in bulk shoot and root material did not differ 422 between mixtures with 4 and 16 sown species (Table 2) . The 13 C abundance in NSC was 423 higher in shoots than in roots for glucose, fructose, sucrose and starch (Fig 4a) . Higher shoot-424 levels of 13 C abundances in these NSC were attributable to both, greater 13 C atom% excess 425 and higher concentrations in shoots than in roots (Figs 4b, c) . The 13 C abundance in RFOs 426 was not different between shoots and roots. Greater 13 C atom% excess in RFOs in shoots was 427 counterbalanced by higher concentrations of RFOs in roots. Overall, 13 C abundances were 428 larger in sucrose and RFOs than in glucose, fructose or starch (Fig 4a) . The 13 C atom% excess 429 in roots and shoots was highest in sucrose and explained the 13 C abundances in this 430 metabolite. The 13 C atom% excess in other NSC was lower, especially in the roots, and the 431 lowest 13 C atom% excess was found in starch stored in the roots. The high 13 C abundance in 432 RFOs was due to high concentrations especially in the roots. 450 The 13 C abundance in leaf NSC per unit leaf dry mass was also not different between the 4-451 species and the 16-species mixtures (S3 Table) . The 13 C abundance was greatest in sucrose 452 (6.97 ± 4.74 ng 13 C mg dw -1 ) and RFOs (8.45 ± 8.44 ng 13 C mg dw -1 ) and smaller in starch (2.23 453 ± 0.70 ng 13 C mg dw -1 ), glucose (2.66 ± 1.59 ng 13 C mg dw -1 ) and fructose (1.60 ± 1.11 ng 13 C 454 mg dw -1 ). The 13 C abundances in the studied NSC varied to some degree among functional 455 groups (significant interaction NSC-ID × FG-ID; S3 Table, S2 Fig) . Especially in grasses, the 456 13 C abundance in sucrose and RFOs was considerably higher than in other NSC (Fig 5a) . On 457 average, 13 C atom% excess was lowest in starch and glucose, slightly higher in fructose and 
